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Abstract-Purpose: Physical therapy service learning projects and volunteer experiences in foreign countries are becoming more
commonplace. Patients in underserved regions are not likely to receive therapy services regularly; therefore, adherence to a home
exercise program (HEP) is critical. The primary purpose of this study was to observe home exercise adherence rates between the 1st
and 2nd visits in an underserved population. The secondary purpose of this study was to determine specific factors that affect HEP
adherence in this population.
Methods: Consecutive patients seen in Santo Domingo, Ecuador were considered for participation in this observational study. All
patients were recruited from one clinic or during home visits in the surrounding community over a 5-month period by one physical
therapist. To be included in the study, patients were required to display sufficient cognitive ability by stating their name, the date,
their location, and their reason for being at that location, were at least 19 years of age, and had an impairment or functional
limitation that was included in the physical therapy scope of practice. Patient demographics, medical history, and answers to
questionnaires were collected on the initial visit. Immediately after the initial evaluation, patients were issued 5 home exercises . On
the subsequent follow-up visit, adherence was measured with the Medical Outcomes Study General Adherence Items (MOSGAI).
Adherence percentage, defined by the frequency in which the patient performed all the exercises as prescribed, was calculated. In
order to evaluate potential factors affecting HEP adherence, separate Kruskal-Wallis tests were performed on the categorical
variables (gender, marital status, education, employment, duration of symptoms, and comorbidities) and separate Spearman
correlation tests were performed on the continuous data (age, pain level, and sport injury rehabilitation adherence scale - SIRAS).
Alpha was set at p ≤.05 a priori.
Results and Conclusion: A total of 40 patients satisfied the eligibility criteria and agreed to participate, of which 29 (mean age 55,
SD 14) were seen for a second visit. Of the patients who returned for a second visit, the median (interquartile range) MOSGAI score
was 24 (21-29) and the average adherence percentage was 73%. Age was negatively correlated with the MOSGAI (p = 0.008, r = 0.60), while the SIRAS was positively correlated with the MOSGAI (p = 0.002, r = 0.52). Exercise adherence in this population was
similar to previously reported data, but in areas where access to health care is limited, it may be even more important to improve
adherence. It is possible that both age and the level of adherence observed by the physical therapist during the first visit helped
predict HEP adherence in this population.
Innovation: Volunteer physical therapists serving in this community should proactively explore strategies to increase adherence
in patients with these characteristics.
Keywords- Service Learning; Volunteer; International; Rehabilitation

I.

INTRODUCTION

Exercise is a commonly used tool within the practice of physical therapy. To supplement clinical treatments, therapists
often prescribe a home exercise program (HEP) [1, 2]. Literature indicates that compliance to HEPs can significantly improve
patient outcomes for a number of conditions such as rheumatoid arthritis [3], cardiovascular and pulmonary disorders [4, 5],
cancer, depression, asthma, and musculoskeletal disorders [6, 7].
Despite the documented benefits of HEPs, it has been reported that the frequency with which patients are completely
adherent to their prescribed home exercise programs is approximately 21% - 89% [2, 4, 8-11]. This wide range of adherence
reported in the literature appears to be due to both extrinsic factors, largely controlled by the physical therapist, and intrinsic
characteristics of the patient [2]. An example of an extrinsic factor influencing HEP adherence is the duration of the prescribed
home program. Karlsson, et al. found that individuals with chronic neck pain assigned a short-term program (4-6 months)
demonstrated higher adherence rates than longer-term HEPs (12 months on average) [8]. Other extrinsic factors have been
synthesized in a systematic review of home exercise adherence in patients with chronic musculoskeletal pain. Jordan, et al.
determined that therapist supervision, individualization of the HEP, instruction in self-management techniques, and visual
representation of the exercises were important in improving adherence rates for this population of patients [12]. In a review of
the literature on HEP adherence in patients with chronic low back pain, Beinart, et al. found intrinsic characteristics, such as
greater health locus of control and motivation, improved HEP adherence [4]. Motivation also appears to be an influencing
factor in adherence to home programs prescribed for a variety of patient populations [2, 13, 14].
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The aforementioned factors that influence HEP adherence may not be generalizable to every patient population. It appears
that HEP adherence and factors that influence adherence rates are sensitive to the patient population being studied. For
example, Chen found individuals with chronic upper extremity pain to be generally non-adherent due in part to a belief in an
external health locus of control, while another author observed a high internal health locus of control in a population of patients
with chronic back pain, resulting in higher adherence rates. Although populations differ in diagnosis, the differences in
adherence are likely due to multiple factors that distinguish the different populations. Therefore, the unique makeup of each
population of patients is important to consider with home exercise adherence percentages [4, 15]. Many of the factors
influencing HEP adherence have been calculated on only patients with chronic pain being treated in developed countries [3, 4,
6, 12]. However, the World Health Organization (WHO) reports an increase in non-communicable diseases, such as chronic
pain, in undeveloped countries and low income regions [16]. In order to promote the WHO’s goals for improving global health,
more research is needed to explore and describe HEP adherence in low income areas.
Adherence to home exercises may be particularly important in underserved regions where access to physical therapy
services is often limited by financial constraints and a lack of resources [17]. For example, in six Latin American countries, 1/3
or more of the individuals reported extreme difficulty accessing health care services, with individuals in Ecuador reporting one
of the lowest health care accessibility rates in Latin America [18]. In direct comparison to Latin America, elderly individuals in
the United States enjoy nearly universal coverage except in densely populated minority regions [19].
To address the accessibility limitations to health care and physical therapy services, the underserved Hispanic Latin
American community has been the focus of many service learning and missionary efforts initiated by volunteers in the United
States. However, there is often a limited time frame that groups of physical therapists and physical therapy students can
provide treatment [17]. Therefore, HEP adherence is paramount to ensure effectiveness and sustainability of these voluntary
efforts.
Currently, there is no evidence available on HEP adherence or the predictability of HEP adherence in underserved Latino
populations. Therefore, this study aims to 1) collect home exercise adherence rates, and 2) identify characteristics that may
affect a patient’s exercise adherence in an underserved Latino population. Identification of specific characteristics that
contribute to HEP adherence in an underserved Latino population will allow therapists volunteering with this population to
make adjustments in their treatment approaches in order to improve HEP adherence and therefore improve the likelihood of a
successful outcome from physical therapy services.
II.

METHODS

A. Procedures
A convenience sample of adult subjects at Centro Medico Clinic in Santo Domingo, Ecuador was recruited for this study.
Prior to the onset of the study, the authors concluded that a diverse group of patients are often seen during service trips abroad;
therefore, broad inclusion criteria were important. All subjects displayed sufficient cognitive ability by stating their name, the
date, their location, and their reason for being at that location. All subjects were at least 19 years of age and had a
musculoskeletal or neuromuscular condition that was affecting normal function. All conditions treated were included in the
physical therapy scope of practice as defined by the American Physical Therapy Association (APTA) [20]. If the inclusion
criteria were met, the patient was asked for informed consent. The internal review board from the University of South Alabama
approved this study.
Based upon the review of the literature and conversations with physical therapists whom have volunteered in Santo
Domingo, the researchers hypothesized potential factors that would likely influence home exercise adherence. Descriptive data
regarding these potential factors were obtained from the patients in a questionnaire prior to treatment that included age, gender,
occupation, education level, ethnicity, and marital status. The questionnaire also asked for the patient’s health status (pain level,
duration of symptoms, and medical history). After the initial evaluation, the physical therapist determined if the patient’s
primary complaint was neuromuscular or musculoskeletal. Finally, the physical therapist completed the Sport Injury
Rehabilitation Adherence Scale (SIRAS). The SIRAS is a 3-question clinical tool originally developed to obtain an objective
assessment of a patient’s effort during a rehabilitation session. The SIRAS has demonstrated high inter-rater agreement when
used to evaluate clinic-based adherence to physiotherapy [21] and has also shown to be moderately correlated with home
exercise adherence for patients with low back pain [22]. Prior to administration, the questionnaires were translated into Spanish
by a bilingual physical therapist.
At the end of the initial visit, each subject was prescribed five home exercises [23] based on the subject’s individual
treatment goals and initial examination findings. The findings in the initial examination also guided the physical therapist in
prescribing the number of repetitions and frequency of each exercise. Known extrinsic factors that influence adherence were
controlled by the treating physical therapist during home exercise prescription. For example, all exercises were demonstrated
by the therapist, the importance of the exercises were explained, and the patients were required to successfully perform each
exercise independently or with the assistance of a caregiver prior to leaving the clinic. Finally, each participant was given a
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printed copy of the 5 exercises, which included instructions in Spanish, as well as pictures of the exercises. The Visual Health
Information® (VHI) program was used to provide the patients with instructions and pictures.
For the primary outcome measure of home exercise adherence, all patients completed a modified version of the Medical
Outcomes Study General Adherence Items (MOSGAI) during the first follow-up visit, which varied from 2 days to 3 weeks.
The MOSGAI is a 5 item, Likert scale questionnaire originally designed by Ron Hayes, M.D. in a large medical outcomes
study of general adherence. A score of 30 would indicate complete adherence to the prescribed exercises and a score of 6
would indicate no adherence. Although home exercise adherence is typically measured by home exercise logs kept by the
patient [24-26], the MOSGAI was chosen as the primary outcome measure because of its practicality in a largely uneducated
population. The MOSGAI has been shown to have good intra-rater reliability among physicians [27]. For the purposes of this
study, the term physician was changed to physical therapist throughout the questionnaire (Fig. 1). In addition, the MOSGAI
was also translated into Spanish and was read aloud to the patients requiring assistance. For patients falling below a score of
24/30 on the MOSGAI, the following question was asked:
Why were you not able to regularly complete the home program as suggested?
The answers were then recorded by the primary investigator.
How often was each of the following statements true for you during the past 4 weeks? (Circle one number on each line)
None
of the
time
______
1. I had a hard time doing what the
physical therapist suggested I do . . .
2. I followed my physical therapist’s
suggestions exactly . . .
3. I was unable to do what was necessary to follow
my physical therapist’s treatment plans . . .
4. I found it easy to do the things my
physical therapist suggested I do . . .
5. Generally speaking, how often were you
able to do what the physical therapist told you?

A little
of the
time
______

Some
of the
time
______

1

2

3

1

2

1
1

A good
bit of the
time
______

Most
of the
time
______

All
of the
time
______

4

5

6

3

4

5

6

2

3

4

5

6

2

3

4

5

6

(Circle One)
None of the time....................1
A little of the time..................2
Some of the time ...................3
A good bit of the time............4
Most of the time.....................5
All of the time........................6

Fig. 1 Modified version of the Medical Outcomes Study General Adherence Items (MOSGAI)

B. Data Synthesis
Descriptive variables were categorized according to natural groupings observed in the raw data. The ethnic categorization
included individuals from Santo Domingo or from a different region (other). Ethnicity was considered because most of the
native individuals in this region are decedents from a Sachilla Indian tribe, while other individuals residing in Santo Domingo
moved from various regions of Ecuador in search of employment. The number of comorbidities was categorized into a group
with none and then another group for 1 or more. The number of years of education was divided into three groups: less than a
year, 1 to 6 years, and 6 or more years. In addition, the data collected from the patient’s duration of symptoms was grouped
into three categories, less than a year, 1 to 5 years, and greater than 5 years.
Home exercise adherence was calculated using two approaches. First, the responses to the questions on the MOSGAI were
added and reported out of a possible 30. For questions 1 and 3, a reverse scoring technique was used. For example, if the
patient reported a 6 on question 1, then 1 point was given [27]. In addition, the percentage of home exercise adherence was
calculated from the total MOSGAI in order to provide a better comparison for what is currently in the literature. Because the
MOSGAI contains five questions that are answered on a scale of 1 to 6, an equation was used to calculate the overall
adherence percentage.
((Total score – 5)/25)*100
C. Statistical Analysis
Separate Kruskal-Wallis tests were used to determine any statistical differences in home exercise adherence rates when
comparing levels for each categorical variable (gender, occupation, education level, ethnicity, marital status, duration of
symptoms, and comorbidities). The continuous independent variables, VAS of self-reported pain, SIRAS, and age, were also
not normally distributed. Therefore, a separate Spearman’s rank correlation Rho was chosen to determine the relationship
between the MOSGAI and the independent measures.
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III. RESULTS
A total of 40 patients were initially enrolled in the study. However, 10 patients did not return for follow-up visits and as a
result, no data on home exercise adherence was collected for those patients. One additional patient was excluded for postoperative complications following an open reduction internal fixation of the tibia. Therefore, a total of 29 patients (mean age
55, SD 14) were included in the analysis.
A. Descriptive Data for Home Exercise Adherence
Of the 29 patients included in the analysis, 15 scored at least 24/30 or higher on the MOSGAI. Of the 14 patients that did
not score at least 24 on the MOSGAI, 6 reported not performing the exercise secondary to pain, 7 reported that they could not
perform the exercises independently and did not have someone to assist them, and 1 individual did not give a reason.
The median (interquartile range) MOSGAI score was 24 (21-29). Of those 29 participants, the average adherence
percentage was 73%. When considering the 10 patients (N= 39) that dropped out to be not adherent, the overall adherence
percentage dropped to 53%.
B. Statistical Analyses
The residuals for the MOSGAI were normally distributed and the data points in a plot of residuals versus the predicted
values were evenly dispersed. Therefore, the MOSGAI met all the basic assumptions for a linear regression. There were no
statistical differences in the MOSGAI scores between the levels of each of the categorical variables (p>.05) (Table 1). There
was a significant negative correlation between age and the MOSGAI (p = .008) (Fig. 2), and a significant positive correlation
between the SIRAS scores and the MOSGAI (p = .002) (Fig. 3). There was no linear relationship between the MOSGAI and
pain (p = .39).
TABLE 1 DIFFERENCE IN MEDICAL OUTCOMES STUDY GENERAL ADHERENCE ITEMS (MOSGAI) SCORES

Variable
Gender
Male
Female

N

Median MOSGAI (Range)

P value

11
18

23 (13-30)
23.5 (17-30)

.42

Ethnicity
Santo Domingo
Other

15
14

22.5 (13-30)
24.5 (13-30)

.87

Marital Status
Single
Married

9
20

23 (14-29)
24 (14-30)

.57

Years of Education
None
1-6 years
>6 years

6
18
5

20 (14-24)
24.5 (16-30)
28.5 (13-30)

.10

Employment Status
Employed
Unemployed

10
19

27.5 (13-30)
21.5 (14-30)

.09

Diagnosis
Musculoskeletal
Neuromuscular

19
10

22.5 (13-30)
24 (19-30)

.41

Symptom Duration
<1 year
1-5 years
>5years

8
15
6

28 (13-30)
24 (14-30)
21.5 (17-30)

.63

Comorbidities
1
>1

16
13

25 (13-30)
23 (16-30)

.61
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MOSGAI versus Age

35

MOSGAI

30
25
20

R = -.60

15

R² = 0.3589

10
5
0
0

20

40

60

80

100

Age (years)
Fig. 2 Modified version of the Medical Outcomes Study General Adherence Items versus age
MOSGAI = Medical Outcomes Survey General Adherence Items, where 0 is not adherent and 35 is completely adherent

MOSGAI versus SIRAS

35

MOSGAI

30
25
R = .52

20

R² = 0.2687

15

10
5
0
0

5

10

15

20

SIRAS
Fig. 3 Modified version of the Medical Outcomes Study General Adherence Items versus Sports Injury Rehabilitation Adherence Scale (MOSGAI = Medical
Outcomes Survey General Adherence Items, where 0 is not adherent and 30 is completely adherent. SIRAS = Sports Injury Rehabil itation Adherence Scale
where 0 is not adherent and 15 is completely adherent)

IV. DISCUSSION
The purpose of this study was to explore home exercise adherence in an underserved Ecuadorian community and to
investigate potential factors that may influence home exercise adherence in this population. It was discovered that the
percentage of home exercise adherence was 73% for those who returned to physical therapy for a second visit. In addition,
older patients demonstrated a less adherent pattern, while patients demonstrating higher levels of adherence during the initial
visit, as measured by the physical therapist, demonstrated a more adherent pattern to the prescribed home exercise program.
Many of the patients that were not adherent reported that the exercises were too difficult or that they experienced pain while
performing the exercises at home. Data on both the adherence rate and related factors will assist in making hypotheses for new
strategies that may improve home exercise adherence and therefore improve outcomes when providing care to this population.
Although the participants in this study reported that they performed 73% of the prescribed exercises, the rate dropped to 53%
after considering that the 10 patients who did not return for a second visit were likely not adherent to the home program. An
adherence rate range of 53% to 73% was consistent with the wide ranges that have been reported in the literature. For example,
Karlsson, et al. described adherence percentages to be between 53% and 89% in a group of women with chronic neck pain [8].
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In addition, Sluljs, et al. reported an average adherence of 62% for women and 60% for men in a diverse population of physical
therapy patients. More similar to this study’s patients’ cultural ethnicity, Sullivan, et al. found adherence was low to diabetic
interventions in a Latino population residing in Colorado. The authors cited a cultural disconnect in the physician interaction
with patients as a potential reason for the low adherence rates [28]. Cultural beliefs were not systematically integrated into the
home exercise prescription in this study, but may be important to consider when treating this population or conducting future
research.
Based on the approach used in this study, it could be conservatively expected that patients would perform approximately
half of the exercises prescribed to them. Given the limited availability of physical therapists and resources spent on the
delivery of care in underserved areas, it is reasonable to conclude that improving home exercise adherence rates should be a
priority. From the results of this study, it appears that alternative methods should be sought in improving adherence while
focusing efforts on older patients and those perceived to be less adherent by the physical therapist during the initial visit.
Given the results of this study and evidence based techniques known to improve adherence in other populations, the authors
propose the following strategies to maximize home exercise adherence for this population. First, communication between the
physical therapist and patient is paramount. In this study, the physical therapist was able to communicate in Spanish on a
beginner to intermediate level but had a translator available when needed. However, the literature implies that adherence is
often improved when the patient and therapist communicate on a deeper level [29]. The physical therapist made every effort to
convey the importance of the exercises, the reason for performing the exercises, and the importance of minimizing pain during
the exercises, but there were likely misunderstandings and details incorrectly communicated during the first visit. Therefore, a
translator that understands the culture, as well as the goals of physical therapy, would be ideal.
Second, the patient should take an active role in the prescription of the exercise program. In this study, the patients’ goals
and home environment were considered in the prescription. However, active patient participation can be improved by using
behavioural techniques. For example, the clinician could ask the patient what kind of interventions they expect to work and
integrate the patient’s belief system with the therapist’s clinical impression. Allowing the patient to choose an exercise from a
list, the use of an exercise contract, and positive reinforcement are other interventions to promote active engagement [12].
Third, the chronicity of the patient’s condition should be considered. This is especially true in underserved areas, where
treating the condition acutely is less likely secondary to availability of resources. A chronic condition can quickly evolve into
non-mechanical chronic pain and involve psychosocial factors [30, 31]. Some strategies not utilized in this study, but that have
shown merit in treating chronic pain conditions, are central nervous system and pain mechanism education, de-emphasizing
pain and emphasizing function, graded exposure prescriptions, and cognitive behavioural therapy [31, 32].
Future research should employ strategies that seek to improve overall adherence percentage rates, particularly in older
patients and those who are less adherent during the initial session. Strategies for improving adherence should include
interventions for non-mechanical chronic pain, improving therapist and patient communication, and improving active patient
participation. Future research should also follow adherence for longer than 1 visit to determine a realistic duration of adherence
for this population. Most importantly, outcome measures should be collected and analysed along with the adh erence rates. The
simultaneous collection of self-reported disability and HEP adherence will confirm the importance of home exercise adherence
in this population and other underserved international populations.
There were several limitations to this study that the reader should carefully consider while interpreting the results. First,
some information may have been misinterpreted by the patient or the physical therapist during the interactions as Spanish was
not the physical therapist’s first language. Second, although the reliability was reported with the medical version of the
MOSGAI, it has not been formally assessed with the adapted version used by the physical therapist in this study. However, as
previously discussed, the only change made from the original MOSGAI was the term “physical therapist”. As with any selfreported outcome measure, there is also the potential for a response bias [33]. Also, a very specific Ecuadorian population was
observed with a variety of impairments; therefore, the results of this study may not be applicable to all underserved areas and
specific influencing factors may have been missed in the statistical analysis secondary to the heterogeneity of the diagnoses
and the limited amount of data collected [12]. Finally, although adherence was consistently collected on the second visit, the
second visit ranged from 2 days to 3 weeks in this study. Because of the limited transportation for both the physical therapist
and the patients in this region, inconsistency in follow-up time was unavoidable. Nonetheless, it is important for the reader to
consider that adherence tends to diminish with longer follow-up periods [34], and the wide range of follow-up times in this
study should be considered when interpreting the results.
V.

CONCLUSION

Overall, adherence rates need to be improved when treating underserved populations. Elderly patients and those perceived
by the treating therapist to be less adherent during the initial visit seem to be less likely to adhere to an HEP. Clinically,
physical therapists volunteering in this community should proactively explore strategies to increase adherence in patients with
these characteristics.
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